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3.3.1.5  The BPT soundings shall be advanced with a 6-5/8-inch outside diameter (O. D.), 8-tooth crowd-out, closed-
end bit with a machined end plug for the purpose of collecting blow counts to specified depths and for subsequent 
tremmie backfilling. 
   
3.3.1.6  A 1/4-inch N.P.T. T-fitting from the bounce chamber pressure gage, which is to allow for the connection of an 
electric transducer and automated data collection system provided by the Government.  The hose between the bounce 
chamber and the energy monitor shall remain free of obstructions, including oil and other debris at all times.  This 
unobstructed hose shall be maintained by blowing out the hose with compressed air or by other means prior to each 
Becker hole and as directed by Reclamation=s Field Representative. 
 
3.3.2  Pullback Testing 
Provide pullback force and displacement measurement equipment for Standard Penetration testing developed by GRL, 
Inc. for the Federal Highway Administration.  The strain (force) transducers will be monitored by signal conditioning 
units and fed into a laptop computer.  The displacement will be monitored with a string/tape 
extensometer/potentiometer.   The equipment is commercially available and does not require special fabrication. 
 
3.3.3  Becker PDA 
Provide PDA equipment suitable for obtaining continuous data to estimate the energy transferred to the top of the 
Becker Hammer drive casing and to correct to Nb30 for each one-foot drive interval.  PDA measurements are to be 
taken with force and acceleration transducers on the drill string by an instrumented pipe section with a Pile Dynamics, 
Inc. pile driving analyzer.  This dynamic measurement system cannot be used to measure static pullback forces.  The 
PDA procedure compiles data to be used by the CAPWAP. 
 
Provide equipment and labor to perform CAPWAP analyses, using the recorded PDA data from each respective BPT 
borehole sounding.  CAPWAP analyses shall be presented within the report, including the rationale for selecting the 
BPT hole intervals for which the CAPWAP analyses are performed.  The intervals for CAPWAP analysis shall be 
selected by Reclamation TSC representative with the assistance of the contractor.  Results from the CAPWAP analyses 
will be used in the conversion of Becker Hammer penetration resistance data into equivalent Standard Penetration Test 
(SPT) resistance N1(60) values. 
 
3.3.4  Products 
3.3.4.1  Backfill materials:  medium size bentonite chips, or for deeper holes bentonite for pumped slurry. 
 
3.4  Becker Drilling 
 
3.4.1  General 
The Becker geotechnical investigation program shall be conducted at the locations described in Tables 1 and 2 below, 
as conditions allow.  Reclamation=s Field Representative will choose the order in which the boreholes will be 
investigated.  This requirement is for drilling through an estimated 5-ft thickness of riprap armor on the face of 
the dam in each of the holes.  The Contractor will be responsible for this drilling activity and can use any 
suitable drilling method for advancing the hole through the riprap, subject to approval by the COTR.  The 
Contractor will not be required to perform Becker hammer tests in this portion of the hole.   All locations shown 
in Tables 1 are an estimate of hole locations and depths.  

 
High resistance may be encountered during drilling due to encountering cobbles and boulders.  Each BPT sounding 
shall be advanced at least 5 feet into bedrock, to refusal, or as determined by Reclamation=s Field Representative 
present at the site.  Estimated depths to bedrock and elevations for each hole are listed in Table 1.  Refusal is defined 
as 1-inch advancement of the drive casing after 200 blows at maximum effort.  Refusal prior to reaching bedrock depth 
may require abandoning the BPT sounding and retesting at an adjacent location.  Refusal criteria for penetrations 
within the bedrock will be determined by Reclamation=s Field Representative in the field, but will not be more 
stringent than that mentioned above. 
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Table 2.  DH-05-1 – Water Levels Measured During Drilling 
 

The test hole locations are all sited on the upstream or reservoir face of the dam on access 
roads previously constructed by Reclamation.  Reclamation has limited water level data 
from one hole (DH-05-1) drilled in this area last year.  Water levels generally reflected 
the corresponding level of the reservoir with a slight time lag as the reservoir water 
drained from the embankment materials.  Water levels in that hole varied from 0.0 to 63.5 
ft below ground surface in that hole, but typically ranged from 0.0 to 17.1 ft.  Individual 
water level readings measured in this hole are tabulated below. 
 

2005 
Date 

Casing Depth 
(ft) 

Hole Depth 
(ft) 

Water Level BGS 
(ft) 

10-3 17.5 19.0 Dry 
10-4 26.3 30.3 Dry 
10-5 46.3 47.8 4.1 
10-12 58.8 60.3 Dry 
10-13 68.8 70.3 37.1 
10-14 76.3 80.3 27.1 
10-15 88.8 90.3 0.0 
10-17 101.3 102.8 0.0 
10-18 108.3 111.3 4.5 
10-19 123.8 125.3 3.1 
10-20 136.3 137.8 2.1 
10-21 146.3 147.8 2.3 
10-22 156.3 157.8 17.1 
10-24 166.3 167.8 0.0 
10-25 176.3 177.8 0.0 
10-26 186.3 187.8 0.0 
10-31 201.3 201.3 63.5 
11-1 201.3 202.8 6.1 
11-2 221.3 221.3 7.3 
11-3 241.1 241.6 6.7 

Note:  The water level was measured at the start of each daily shift. 
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